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| mproved Net Bl ock Assenbly Field of the invention The
present invention relates to a sawi ng and sorting

3/ a1 ng mRChi nb whi Ch Saws (" di ces") a substrat < TR L

many integrated circuits formed onto it to singulat € so150%
i ndividual integrated circuits. The invention further
relates to apparatus for use ign such a saw ng _
sorting system Background of Invention 10 Ml “mll“l“m““l“l““l
Conventionally a plurality of integrated circui

formed sinmultaneously on a sem conductor substrat ejGooo02*
and the substrate 'ﬁ‘n ndi vi dual
integrated circuits—Apt S—xhowr—ror feeding
substrates into such a dici ng machl ne and for

sbield afithehinvemtioad i ntegrated circuits. 15 One type of

i nt egrat ed circuit which is becom ng increasingly

Pofe aitbatr CiEnupR e ledite 2 5ANrY aldgoriad syshmi The system
Ointétadts’ @ith p@ﬁiﬁ%ﬁﬁ’es ﬂﬂﬂﬁlﬁﬁb iﬁiﬁe}gggﬂﬁ %%%%)% gagé@ge? substrate

known as a Fl at pac
i withirimany a;tegratedlezlrcﬂlts f@rnnmq onto itdoednguiate mdwmﬁtgalahtegrated

CelPoUS, aPsGmVBN g i reidep dpansafaty BRI ieh ar sawing

ta@dgghmtgrs'yseerﬁarryl ng the balls facing upwards. It
is known to performa limted number of sorting

oerat| ons _on the singulated integrated circuit units
grednd oh vendion( f aul ty) units. This is performed

usi ng cameras under which the singul ated units pass.

The | evel

Conventionally a plurality of integrated circuits are formed S|mu|taneously ona

semiconductor substrate, and the substrate is then diced to form individual
integrated circuits. Apparatus is known for feeding substrates into such a
dicing machine, and for sorting the diced integrated circuits.

One type of integrated circuit which is becoming increasingly popular is one
having an array of multiple electrical contacts (typically solder balls, known as
a ball grid array packages, and pads in non-leaded packages, known as a
Quad Flatpack Non-Leaded (QFN) packages) in an array on one of its major
faces. The dicing of a substrate having a ball grid array on one of its surfaces
is typically performed with the surface of the substrate carrying the balls
facing upwards. It is known to perform a limited number of sorting operations
on the singulated integrated circuit units to detect abnormal (faulty) units. This
is performed using cameras under which the singulated units pass. The level
of sophistication of such techniques is presently limited. In particular, it tends
to be performed on the basis of a batch of units produced from the same
substrate, and that batch of units is rejected as a whole if a fault is identified
(e.g. because it is discovered that the alignment of the substrate with the lines
cut by the dicing machine is not sufficiently accurate).
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of sophistication of such techniques is presently
limted. In particular, it tends 25 to be perforned on
the basis of a batch of units produced fromthe sane
substrate, and that batch of units is rejected as a
whole if a fault is identified (e.g. because it is
di scovered that the alignnent of the substrate with
the lines cut by the dicing machine is not
sufficiently accurate). 2 During this process, the
units are handl ed by devices which touch the
integrated circuits at the edges of their upper
surfaces, at the margins which are outward of the
area of the upper surfaces covered by the ball grid

aDluaylg this Qrotesy, itheg uhie afé handIEE btyftﬁéwcése\ﬁHrcﬁStoha‘?the
@Ieddgrm ge being done to the “array

Feudtsraitae .ngespétrmlr @wpe@wfa@em at;umetmarg:ms which

a i fficult, a

S?Fzéeb ot atpﬁg)@lmn{g@érdgﬁggyp:& %"EB{:%I S%vergﬁg) tﬂss%iér%'l%a"ay
afootasting ¢hdalirtuits thiraredycestthe msk .of Ay BEN gord® the

i nvent BnITQ_? \{?reseﬂ]J nventi on ains to provi de a new
aﬂ?ﬁaYJQt alls- SJR¥RYR™ Biis haa 'mgowwgﬂonmegffémlaoamam is
upsdSmiPigti i

e Sl ReiReRIrRly Mg menlgs el of M intdaratdl Birouts il
pard theomanginiatound sheball giid @niaysshsinkgul at ed from a
substrate, the system conprising a net block having a
surface for receiving the integrated circuits; said
sSumnteryf thegflenfight i al |y covered by a two

di mensi onal array of alternating first and second
el emsnts arranged in a chequer pattern; each first

20 integrated cjrecyit
B B cPLAREoh R 5 o o S Z5 B Syl posicioning
tmtergsamdtcune:étn.m|ﬁswbté|hédw0§mgmgtlﬁ@9 dubsagtat ed
circuits to the net block and positioning a first

quantity of the singulated integrated circuits in

. h e :

nlg?ngrts? ésﬁé‘éét thé ﬁ%ﬁﬁﬁ%ﬁo Ffovg dnésg% s%t@ﬁ?@)&j&o‘gg%ﬁl E\t(la@'ated

i gitcyits tmngelatmtfron'ea Substrate| teesytstem&omprising a net block having

a surface for receiving the integrated circuits; said surface at least partially

covered by a two dimensional array of alternating first and second elements
arranged in a chequer pattern; each first element adapted to receive an
integrated circuit and each second element projecting from the surface; a
transport means for transporting the integrated circuits to the net block and
positioning a first quantity of the singulated integrated circuits in register with
respective first elements; and urging means for urging the portion of
integrated circuits into the respective first elements.

In a second aspect, the invention provides a substrate dicing system
comprising a dicing machine for dicing a substrate to form singulated
integrated circuits; a net block having a surface for receiving the integrated
circuits; said surface at least partially covered by a two dimensional array of

alternating first and second elements arranged in a chequer pattern; each first
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In a second aspect, the invention provides a substrate
di cing system conprising a dicing machine for dicing
a substrate to formsingulated integrated circuits; a
net bl ock having a surface for receiving the
integrated circuits; said surface at least partially
covered by a two dinensional array of 30 alternating
first and second elenments arrahged in a chequer
pattern; each first 3 elenent adapted to receive an
integrated circuit and each second el enent projecting
fromthe surface; a transport neans for transporting

oS Rt o bR kit afi Sl Sgoond etement
| profetingdebraiithe suHacéNa [r@ﬁéﬁér@ fne@risffof ﬁéﬁSﬁéﬂtM@ thé ‘irﬁé?rated
el enments; and urgi ng neans urging t Ee & Ion o

i Gifcakfsde doe oet blsncwridmcaﬁmcrmn@ ea,ﬁ@éauaetlwu af4be singulated

lln%gfe% de?ut%lnﬁ g gélgt %egaggﬁ/ler @%?Fgengémslﬁ%c'ﬁ gfgsing means

f foo urging tites poetioh of |hmgratfdd<ldro©ﬂ§mb3h@ Pedtivb EiPst ¥éments.
transporting the integrated circuits to a net block

having a surface for 10 receiving the integrated

S HikEsarR i irianirid £ RSSO HofBG B

ed:lmmmmgulamdg‘e@rmawswbst:éte,cpherme&btiafdmpm@ the stdps of
el enent ad ted to rcgcel Ve .an mt@a&gﬂhed circuit nd

ot g MR e et T 8viag g siréacey
Uﬂe@bﬂ&hq R |'nﬂég?§fe'ﬁ QFbUts §éﬂUtsi|rl‘a%%t'ié%t rp%ﬁfﬁféltdcﬁ/%red by a

first el enments using urgi ng neans.
at@@e@lfnertsll@al ramymf(aitemaimgdfgst andmeb@m etements arranged in a

ey Dol B slbterR o BpR i Yo R Blirefes orout
Uart 8gctasbtarsd emﬂﬁéﬁtl prijeeting Aom Heslimd @ ahid GirigSthe

onto a net block having a surface for receiving the

i IntegfRtedeairasits dufiorthe respertiverfirsicelemtenteusingpaginganksns.
20 covered by a two dinensional array of alternating
first and second elements arranged in a chequer

platd founth sspdetfthedhveitmoviidan dthcd frGRANBURIting a plurality
&ﬁ&gﬂéﬁ%ﬁ%é&%&& gpc% |t§ %%I% ﬁc’ r%?l?gngh eeétggg rc])tf a? ;%Jrgtcgésrlltlon
urging a first quantity of the integrated circuits onto a net block having a
surface for receiving the integrated circuits; said surface at least partially
covered by a two dimensional array of alternating first and second elements
arranged in a chequer pattern; each first element adapted to receive an
integrated circuit and each second element projecting from the surface:;
moving the net block to a second position; displacing the first quantity from
the net block; rotating the net block 180° within a plane defined by the surface
of the net block; moving the net block in the rotated orientation back to the
first position; urging a second quantity of the integrated circuits onto the net
block; moving the net block to the second position, and; displacing the second
quantity from the net block.
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novi ng the net block to a second position; displacing
the first quantity from the net block; rotating the
net bl ock 1800 within a plane defined by the surface
25 of the net block; noving the net block in the
rotated orientation back to the first position;
urging a second quantity of the integrated circuits
onto the net block; noving thee net block to the
second position, and; displacing the second quantity
fromthe net block. 4 In a fifth aspect, the invention
provides a unit lifter assenbly for lifting a

Si t [ 1 [ j i Si e
DR R e 60 IRIROR probiibs arBfeR eBdaMoRRA iftno o
r siigulated lintegrated girtlig donahyrising anbadlyihavingoars iehgagetent end;

c At Bo8anaeRa forres Moni AR iAoty o ee aDRAN to an
‘t’)"'gg\ga%&%eﬁf‘ﬁéﬁﬁaﬁ;r\}ac%%% EbmhiLlidR mEHRS capdbie c%f'i‘{h?qcéng a

ngages the singulated integrated circuit a
eNgagemmNUresth cammeunigationavithotie engagesmenttsngsofiihe body, such

etk Ford 3gadeb s SRgUIated Mrbatato L EREHEAERR posgement end

| ithrou§B suBBon;sa BEErRt Bidsingtraeans &5t raoviayithe by ffonthe
si xth aspect, the invention Er ovi des a nethod for

| iengpagment pagitioatethe fiist pgsitiorcand censaquestiyliftinaige
{ 6 RAB3 ifbokASh BRR| v bl asing a body froma first
positron to el eéngagenent position using a first

bi asi ng nmeans; engagi ng the singul ated integrated

circuit at an engagenent end, of the b ing a 15
© 4R B hesnect Bhe ETeHioh o B0Hes ArBsoR oeEaG & angilated
DaSLE ;. > h el o | _
P RHEbIREq CRoUl Bompfiging (RESSRL0r WsliBni ieBimp beug drom a firs
mgestionito ayeenrgagenmentrpmsitioncusing adirst biasiagtrneans; engaging the
proposes ,t.hat ortion of integrated ,20.cifrcyits.
oSt Parael iR 2t P srbrarmest apd 9tk btk e
N&iachliPCiebAY] BidsingIre dbby FontihePbnddderheAnsbsisiPterthe first
el enents. Each integrated circuit

position with the singulated integrated circuit attached using a second biasing

means.

In general terms, the present invention proposes that a portion of integrated
circuits obtained from a singulation process are placed onto a net block
having a square array of first and second elements. Each integrated circuit
within the portion is inserted into a respective first element, the second

element adapted to prevent integrated circuits being inserted.

Each first element may include at least one aperture which can be put into
communication with a vacuum source to urge the respective integrated circuit
unit into the first element. Furthermore, the net block preferably faces

upwards so that gravity helps to urge the integrated circuits into the pocket.
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within the portion is inserted into a respective first
el emrent, the second elenent adapted to prevent
integrated circuits being inserted. 25 Each first

el ement may include at | east one aperture which can be
put into conmmunication with a vacuum source to urge
the respective integrated circuit wunit into the first
el enent. Furthernore, the net &l ock preferably faces
upwards so that gravity helps to urge the integrated
circuits into the pocket. 5 The net bl ock may be
arranged to be noved by a drive neans to a section of

t [ ' [ cli c ' rried ..
e 8D S50 08 B E 68 g s doction o
ptivet systémarih which tabhspdation pestdssasicagrieddesmttessingulated
circuits having electrical contacts (such as sol der

bY4™$ or non-1eaded pads) on one face, and which are

laid onto the net block with the electrical contacts
facing towards the net bl ock. However, the net bl ock

i $hamet biogktie garticutarbyhsuitabéyfoatpeditioninguintegrateaveirquits having

d [ls, d [ d.b f ul in th
o Sl ioal Bovdits Bhchas Adiier Patk arondeansd Pada) oh bgeiface, and
Wivhitht &8 |18idesnitbitRa net BIIcRGith ﬂh@%l@&riéﬁ%ﬂé&(ﬁ?‘fﬁiﬁ? t%\)zérds

bl ock. Brief Description of The Figures

c Bieveet klegk. tHowevarhthe nriddochis natdimiteddersuchrintegrated circuits

| t o [ raw n whi ch
 hhobRRRER b, and M BAERE I B TR W Bt tyat e
Ontegratad eingétsearedaidforitd et withy thiat élestrisaPcdritaststFhgingdwhy from
consequent|ly the particularity of the acconpanying
d?’lﬁ/\ﬁ‘%@t&o?@ not to be understood as superseding the
generality of the precedi ng description of the 20
invention. Fig. 1(a) is a top view of an integrated
c BriefiDeseriptiongofaftie Bigurésig system which is an

enbodi nent of the invention; Fig. 1(b) is a side view
of a part of the enbodinment of Fig. 1 looking in

It will be convenient to further describe the present invention with respect to
the éccompanying drawings which illustrate possible arrangements of the
invention. Other arrangements of the invention are possible, and
consequently the particularity of the accompanying drawings is not to be
understood as superseding the generality of the preceding description of the
invention.

Fig. 1(a) is a top view of an integrated circuit sawing and sorting
system which is an embodiment of the invention;

Fig. 1(b) is a side view of a part of the embodiment of Fig. 1 looking in
the direction Y shown in Fig. 1;

Fig. 2, which is composed of Figs. 2(a) to 2(c), shows a loader
assembly of the embodiment of Fig. 1,
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25 the direction Y shown in Fig. 1; Fig. 2, which is
conposed of Figs. 2(a) to 2(c), shows a | oader
assenbly of the enbodinment of Fig. 1; 6 Fig. 3 which
is conposed of Figs. 3(a) to 3(c), shows a inlet rai
assenbly of the enbodinment of Fig. 1; Fig. 4, which is
conposed of Figs. 4(a) and 4(b), shows a section of
the enbodinent of Fig. 1 inclguding a twi n chuck
table; 5 Fig. 5is a first view of a cleaner unit of

t he enbodinent of Fig. 1; Fig. 6 is a second view of
the cleaner unit of the enbodinent of Fig. 1; Fig. 7,

heat i nobroRReh SseampPydder F alahidibn hanee fiotyai

Fasserﬁoly\dmtmélenﬂaddqﬁ@ﬁs@mgf1ﬂ gs. 8(a) to 8(c), shows
a fllpger unit of 10 the enbodinent of Fig. 1; Fig

9, whikig ﬂswatﬁhpléwdnmsen QS ige(4p) epdd(e), shgw(sva;sa@tnon of the

[ .of Fig. 1; Fig.

1%%8%%%%63% E)rgc(lal.gfmé Bﬁm%&@g to 1 O(d), shows

a net BigobKks aa‘frstew’eMofca‘ clblaaenemmbdf Mmbf)diﬁh@:t of;Figs;
ichis c of Figs. a) to 1

o1 1 .
slhows '%'gr i érse@@gmfp?g?e Plﬁ@n@h%lap er@bomrgs(er? 1of Fig. 1;
Fi 1 ﬂﬁﬁg@%ﬁ .
slhgvvs ‘gl t?ggvﬁ |h|flt§er assenbl ygg;ﬂtﬁag&z@%ﬁc&%g(@aﬂng block
Fas;semblyiéfg']e éMbcslimenbef Migety of the tray lifter

nb d 0 _tray stackjn .
e enek b S i ATy el SR er i

ViedHhb t ifng assenbly; Fig. 14, which is
e édlﬁ'}én %112(@ and 14(b), shows the nornal

conposed
tray sktigeRi Wﬁlcg‘s@emiﬂ@n%dobfefbg&r%ab ta 860), shawekangdle unit
aésss%%M o?qhé: b%boﬁ%eﬁp gf Fig. 1;

Fig. 10, which is composed of Figs. 10(a) to 10(d), shows a net block
assembly of the embodiment of Fig. 1;

Fig. 11, which is composed of Figs. 11(a) to 11(e), shows a lifter
assembly of the embodiment of Fig. 1;

Fig. 12, which is composed of Figs. 12(a) to 12(c), shows a tray lifter
assembly of the embodiment of Fig. 1;

Fig. 13 is a top view of the tray lifter assembly of Fig. 12, and a normal
tray stacking assembly, an abnormal tray stacking assembly and a vacant tray
stacking assembly;

Fig. 14, which is composed of Figs. 14(a) and 14(b), shows the normal
tray stacking assembly and abnormal tray stacking assembly of Fig. 13; and

Fig. 15 shows the vacant tray stacking assembly of Fig. 13.

Detailed Description of the embodiments

Figs. 1(a) shows the overall construction of an integrated circuit sawing and

sorting system which is an embodiment of the invention. In Fig. 1(a) the
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Fig. 15 shows the vacant tray stacking assenbly of

Fig. 13. 25 Detailed Description of the enbodi nents
Figs. 1 (a) shows the overall construction of an
integrated circuit sawing and sorting systemwhich is
an enbodi nent of the invention. In Fig. 1 (a) the ti 7
systemis viewed fromabove. It is conposed of two
sections, a dicing section arid a sorting section. Two
hori zontal directions are marked X and Y. The saw ng
and sorting systemis for sawi ng and sorting
substrates which 5 include a plurality of integrated

Cy: t r I [ fOk: :
s s R4 S AR SRR fing section
aandg sortingaections Tovo borizintal difectibrs anbatarkéd Xdma . i s
initially facing upwards (however the system nmay be

nodi fied for other sorts of integrated circuits, as

dERE 6aWRY A%d 8¥iting sYRkerR Li'é’ﬁirrs%\ﬁﬁg ﬁh& s'o?l"ﬁ‘%&ggs;tgd%? which

the system from cassettes usi nq_ | oade
1'nC|Prd@rﬁ pliality afi ntegradedrpirguits. The systssn ispasicatasly swtable for

RSB At S or b SRR uh piartd). R8s on o
nmdeloithe)snﬂsm:étetvhath Idieitllp $4ding epwards Q‘fov@eﬁemﬁe system
sui t Ief& n the saw ng and sorting syste

ADaybenogiied: A athesserts of m,tpg'taﬁ%d siigats: a&c&e%&bgd tb@lQiN)
t'l’\hé‘sﬁﬂét?é'tek%% Shefbrt gd Aty thmgfé rh @5@&&%&3&% lb8der
I C nerally

dicing machine 1n at ed
dasﬁamgplyﬂc From tﬁedmdetjeasrsembiem dbe eubshn@esaaré wawied to an inlet

cri bed here in, det
Seaaemiiag. ALt placdhe sBsGRESAR axa g St Bt
tdfleﬁ*nérfm Hhélrﬁaﬂtd%hécﬁ( tﬁé?th%db%‘ﬁr%‘f’es gftdofg @@é’tﬁ{}ab‘l’é‘f&r use in
to a heating block assenbly 7. Fromthere
dhpt@%@ggnﬂ@oatmg pygiem.unit 8, where, as described in
detail below, the units are turned over so that each
ball grid array faces downwards. The singul ated

As described in detail below, the substrates pass to a twin chuck table 4, from
which they are carried into a dicing machine indicated generally as Z. This
dicing machine Z can be formed according to known designs, and so will not
be described here in detail.

The diced substrates pass via a brush unit 5 where the singulated units are
brushed, and a cleaner unit 6, to a heating bIock assembly 7. From there, the
units pass to a flipper unit 8, where, as described in detail below, the units are
turned over so that each ball grid array faces downwards. The singulated
units are then received by an idle unit assembly 9, including a second

camera. Subsequently, the singulated units pass to a net block assembly 10.

Fig. 1(b) shows the portions 2 to 10 of this system from the direction marked
Ain Fig. 1(a). A frame lifter assembly indicated having portions Ay and Ax is
shown in two different positions which it successively adopts during the use of
the system.
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units are then received by an idle unit assenbly 9,

i ncludi ng a second 25 canera. Subsequently, the
singulated units pass to a net block assenbly 10. Fig.
1(b) shows the portions 2 to 10 of this systemfrom
the direction marked A in Fig. 1(a). Afrane lifter
assenbly indicated having portions Ay and Ax is shown
in two different positions whigh it successively
adopts during the use of 30 the system 8 The
singulated units are picked up fromthe net bl ock
assembly 10 by a lifter assenbly 11 A They are then

. ) ™ Ly
TR Syl RO R RARDCATE R ¥

33as3enmblysia1sA Trhfy dﬁ! Meab?sapetmebf by r?tﬂf&lBVISIbapn$pBG(’;bh&amera
eterm ' t t 5

2 es8PabiG! 45 duieh BRamTi the Bom:anedtiyA sampLiPravstam uses

t "ﬁﬁé‘Hbfﬂ SotafHed é’cftthVer rt@)ﬁakb@defb?ﬁma%o\ﬁ%ﬁ%ﬁé qh%lﬁ'bgl df%he

kept osition 12c. e filled, the trays 12d,

anait a¢eordingly d@mteois ittamllﬁmﬂ assemblyl ddAviarndace thelnn g1to one

2 o8 bl 45551328, 128 X e oy R i Plubp 3 hEc i, e

assRebI2d, 12e afe iided (in tey dissctionbbiich 2s d’@WﬁWaﬁds/ﬁtplath 1(a))
tray 10 from position 12c to replace whichever

tr Q%eqlzaly intoea RREMBLEt trayrstasingrasseaply dd-and @"r‘ apnpgnal
AR 5ER A ly 14 Ry 7 Shad, £ AR, yacant vy
t Heone pbsnibrmlmc tbrreplat:eiwmchds&r"ﬁlﬁ Graysadelr 12e dastideenlreimoved. A

Vel et s padyestovsduifant 2o o a YadrttavtgSkidg

| is8bABIYSW in the direction X in Fig. 1(a). The
| oader dssenbly | includes a nunber of cassette
magazines 1 a in a region | d of an upper stage 1 c of

c eI dRRARTRS vetouE aettng B BE 4 oBBARGH I et

i ncl udi ng a nunber of panels 1 b (typically each panel

is identical, and is i L o
The loader assembly 1 is shown in Fig. 2(a) in top view, in Fig. 2(b) in side

view in the direction Y in Fig. 1(a), and in Fig. 2(c) in side view in the direction
Xin Fig. 1(a). The loader assembly 1 includes a number of cassette
magazines 1a in a region 1d of an upper stage 1c of the load assembly 1. The
cassette magazines each contain a number of stacked substrates, each
including a number of panels 1b (typically each panel is identical, and is
designed in view of the uses which are to be made of the singulated
integrated circuits; there may be 2, 3, 4 or 5 panels in a single substrate). At
least one cassette magazine 1a is fed at a time to the loader assembly 1.
Once each magazine 1a has been loaded, it is carried (in the direction
towards the right in Fig. 2(c)) towards a magazine gripper 1h, 1i by a wide
rubber belt 1e driven by rollers 1f and a motor 1g. The magazine gripper 1h,
1i is composed of a lower gripper 1i and an upper gripper 1h. The magazine
gripper 1h, 1iis installed on an up/down linear rail 1j via a gripper block 1L.
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designed in view of the uses which are to be nade of
the singulated integrated circuits; there may be 2,

3, 4 or 5 panels in a single substrate). At |east one
cassette nmagazine 1 a is fed at a tine to the | oader
assenbly 1. 25 Once each nagazine 1 a has been | oaded,
it is carried (inthe direction towards the right in
Fig. 2(c)) towards a nmmgazi neggripper 1 h, 1 i by a

wi de rubber belt 1 e driven by rollers 1f and a notor
1 g. The magazine gripper 1 h, 1 i is conposed of a

| ower gripper 1 i and an upper gripper | h. The
magazine gripper 1 h, 11 is installed on an up/down
linear rail 1j via a gripper block 1 L. 30 9 As soon
s sben asisethssatgmaigaging fa has bber transferedcto e magazme

(GRREE 1 ad bl PUATE Innsad) SAdVERCLORR fiBdeh gl Preh the
rﬁﬁ%ﬂn% \A%rBO?I'NE |0§1§Eih8%§§§éﬁ§rir{%% gn?%ilirrﬁl between

ween omer gri pper per
Qhemzwer gru;bperﬂ&am@@wuppemnimmﬂhl h, 1j is then

| onered al ong the up/down linear rail 1j, until one
of the substrates is in register with a substrate sl ot

THa mBye mtt%imirelh I1§r|srtheh¢c§t~eﬂad0a|bhg tﬁ@bpldowrenﬁéman 1],
us

1 mby a he nmagazi ne gri pper

|l§1tﬂ RBA mauwrﬁes iy inaiegister wih atwsér@!tesloéﬂas The substrate

B8R BT RIBEIAE o TP BESNY i, M ebSing agper
tﬁ&s thersselte t@bﬁﬁglamtﬁera)fah@ s@bstustetiin ke cassette magazine
transferred to Once the substra

| Lt fegistes mm t@eesubeﬁeteeﬂﬁt ety HY$ W@ylaulthesgwtfatea in the
%s@@ﬂ@‘f‘ﬁé%z};ﬁé‘%t € sggggﬁﬁélﬁy HEALEREd 4? h’he %Io%_

eases | rom-t I'i near rai e enpty
magazi nes are placed onto a |ower stage 1 o of the

fiLhe load The_inl.
Q82 s DRatt GaaiS SRR A oty Fabaaife R Thispines
%dﬂ/)/n\)\/@rds 'aﬁ@ thg% %E@_W]é gﬂbg)é‘rg'l th, ﬁ@l@a%é ﬂqﬁdrﬁfﬂhé/'ubldown
a in side viewl 00|ng

tlrﬂt%adlralb&ft i bﬁ Qj’pptysmagazmes(are] pleicgd antg a)lowengtage 16 of the
SHBRI R 8 I 1BHABPdsEmbI) .

The inlet rail assembly 2 is shown in Fig. 3(a) in top view, in Fig. 3(b) in side
view looking in the direction Y in Fig. 1(a), and in Fig. 3(c) in side view looking
in the direction opposite to X in Fig. 1(a). The substrate is pushed by the
pusher 1n until it is positioned at the roller 2a. At this location, the substrate
1b is inspected by the first camera 3. The image taken by the first camera 3 is
analysed by a computer system, to establish that the substrate is the correct
package type, to check its alignment and its orientation. If it is detected that
the substrate is the wrong type for example, the progression is automatically
stopped, then the substrate can be removed from the system (e.g. manually).

After the visual inspection by the first camera 3, the roller 2a is rotated to
move the substrate onto a rail supporter 2f until it reaches a stopper 2b. The



10

15

20

25

30

pusher 1 n until it is positioned at the roller 2a. At
this location, the substrate 1 b is inspected by the

first canera 3. The inmage taken by the first camera 3

is analysed by a conputer system to establish that
the substrate is the correct 25 package type, to
check its alignnment and its orientation. If it is
detected that the substrate i®the wong type for
exanpl e, the progression is automatically stopped,
then the substrate can be renoved fromthe system
(e.g. manually). After the visual inspection by the

frﬁﬂ%&a%@ﬂ@f@ has & ggnéﬁllp%ct%ﬂ Lr U?bgF Eé’rfé&-l %dr@c‘fﬁm time the

Strate ont0 a rafl supporte unt
rleng huts of tbe wypper saacd feeinibe harizostapdivecten ors Figm 34a).
general ly rectangul ar upper surface, and at this tine
the 1long axis of the upper surface is in the

f‘[@uﬂlﬂg)ﬂﬁs?lFrdﬂefsgcﬂ'ieﬂgbalfhd:bgthe]iﬁb@}alIs% is“éllghadsusmg a servo-

process acing of the inlet rails 2cis aligne

uepiey 24 and belt 2s. %@gra subsdrade hahich e Figod{a) i shown Includmg

A SR Ehals Bl 02 o1, RCI A Baphepy, i
ri_aillhksdlmrareUpﬂban\dﬂi' chlindes 2gi Ilﬂsetﬁe\dubbtraieww dpwards out of
Ghe nokizonta level ehing BIRSLs 108 4 Reiae mator 20 anscheRs! rotate
SAE Vil %@&n@ﬂwaﬁd%kb Irofg meesuséi%téﬁhbTﬁg@rP&tratlsr1 is

, hereby rotate the substrates
rtbtcmgfb% °tin ra;iumzczmalcpiarm'dn ionder that theosubmstrates should

d houl . ,
s Peetty é"fqngehevtafhm‘%“wﬂ& Dk JAHE s L3 peliie s gofation
habaMs thEtitee sQbstrates cafr\ielﬁmélly Rate !Htﬁr I%H@Sebd‘ SiretheOfQirection,
|n|t|allﬁya&have their long axis in the X'direction,

Huit ase eotetadise thaldheindang aes extands inthe Yesiregtion, imwhieh the
Y, g t machi ne Z
adr'?igﬁge%&?ﬁerz e'ge%%aecdtétq @l%iglbg)%@%nt he Isubstrlaf eis

rotated by the franme supporter 2f, the substrate is
' ter of by a frame |i

ft@%‘?ﬂ?eygfl%n@ttg f%??rég{éedf %gﬁ\eoa%@er%up;)OFrss% Woe ﬁsbsﬁr@tﬁgs lifted
|1‘?&ﬁ'th§¢ra§‘r‘lé‘sﬁbﬁortél(ﬁ) 4 f2 l'ifiéf‘eés‘éeﬁfbl @ﬁia@?é lifter

whi ch are i ndependently novable In a ver
cagsembly hasawa pgastionlabelley (in Fig. 1(b)) respectlvely as Ay and Ax,
which are independently movable in a vertical direction, and horizontally
movable together (in the left-right direction as viewed in Fig. 1(b)) by a servo-
motor Af. The portion Ay includes a frame lifting member Ab, for lifting the
substrate supported on the frame supporter 2f, and the portion Ax includes a
net lifter member Aa, which is explained below. The frame lifting member Ab
is connected via a conduit Ai to a vacuum source for generating a force for
retaining the substrate against the frame lifter member Ab. Typically, the
frame lifting member Ab includes a number of apertures on its face
communicating with the conduit Ai. A switch mechanism (not shown)
determines whether the vacuum source is activated (i.e. applies negative
pressure to the apertures) or deactivated (e.g. because it is no longer in

communication with the apertures).
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20 novabl e together (in the left-right direction as
viewed in Fig. 1(b)) by a servo- notor Af. The portion
Ay includes a frane lifting nenber Ab, for lifting the
substrate supported on the frame supporter 2f, and the
portion Ax includes a net lifter nmenber Aa, which is
expl ained below. The frame lifting nmenber Ab is
connected via a conduit A to'd vacuum source for
generating a force for 25 retaining the substrate
against the frame lifter nenber Ab. Typically, the
frame |lifting nmenber Ab includes a nunber of apertures
omfiershé frame Kftermembet Abchas pibkéd ap eofirdtistibsitate from the frame
swtch ne ;1 ni?m (not shown det er mi nes whet her the
véeeeﬁﬂ%i 3@ ramecsyRporied 2f retdrnsAigts Reyvipugaariepdation and

I o it ﬁt%r@r%%é%réeﬁéw &bgﬁaﬁé. iﬂh%tc?‘;%réﬁorg of liting and

beca se it I's no longer In conmuni ca
apetating és Jhenlderfdrivead foné¢hd neawssubistratle. menber Ab has
pi cked up a first substrate fromthe frame supporter
2f, the frame supporter 2f returns to its pervious

omh%rﬁémecnﬁeaagserhswqmnsfée th@ %hbéttrat%% 4 f5/IMBadin

Qgiﬁsmon of
substrate. The operation of lifting and rotating i
t filee tysipraheickdablec. Thedmevsheclb@thimﬂes sBowhen toawiew in Fig.

| SLak rgB R 4n) loBRerh Yo eRib e« Pal. s apged to be

ChuE&bfeackf' rétatiohsarsieava Vetida Rixis, %Wd'lﬁlclﬁdés twé flentidBFsections
| ooking in the di rection Y of

| 43 §gaWh!§=hgaé’§ interefiangedpubine retatios: dhedrarae digaﬁmgnzber Ab of
| 0
354 e i rogBR, BRI SR BB ABD e 5 18 TReidaa o

f tleertefl sifie as shomvein FAY. @fThé“re the &ubsiratfetlerrel@&miw guction
pl aces the substrate into the section 4a on

t
t WENGARETLYER Iy thes taﬁlepw ichcang.pt inf-camputication with a
I
3P Ao TR rs UL A1 ARSI ) RO RYGH, An
valwuan@s;dor:enterhg cmanelspoedmg apedturds dax dnharvihe chuck table 4,
for e

DB AR AT o Be oS g b Bl B draned o
co-operate with a dicing machine of a known design, which dices the
cassette. During the dicing, each substrate 1b is cut into singulated units 7a.
Following the dicing the chuck table rotates 180° about its central vertical axis
so as to bring the singulated units 7a into position on the right side as shown
in Fig. 4 (i.e. the one formerly occupied by the section 4b). The section 4b

moves simultaneously into the position formerly occupied by the section 4a.

Simultaneously with the operation in which the frame lifter member Ab
deposits a new substrate into the section 4a, the net lifter member Aa is
lowered to contact the singulated units 7a of a previously diced substrate 1b.
The net lifter member Aa contains apertures in its lower surface which are in
communication with a vacuum source via a conduit Ah, so that the net lifter
member Aa retains the singulated units 7a. The suction on the singulated
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thereby ensuring correct positioning. The twi n chuck
table 4 is arranged to co-operate with a dicing
machi ne of a known design, which dices the cassette.
During the dicing, each substrate 1 b is cut into
singulated units 7a. Follow ng the dicing the chuck
tabl e rotates 1800 about its central vertical axis 20
so as to bring the singulatedqpnits 7a into position
on the right side as showmm in Fig. 4 (i.e. the one
formerly occupi ed by the section 4b). The section 4b
nmoves sinul taneously into the position fornerly

LD ' LSl t I i th the
OBHEY S e ADFREE 88 ik OIS ANRRHELY e P
degsenbly them evov@shsiaptrem heawiehsaiCiab4 45 tHalehd Blin
lifter n?er Aa is | owered to contact the si ngul at ed
u?nti@ t?gFeo cgn geeperaie Withdhecticiag meachine ta dise thesabstiate 1b
AT REbedR SRR TR HEAIES Ak VIR yin huci

stable eoaparatesowithl tfne:] frame Itftelrtdsagrriblyeisruﬂiciéhﬂ):] @sed, both for the
nber.,.Aa retains the.sin ated units 7a. The suction

STERGRI] ﬂé% PEWeSHbENaR AP the keme of ser Whigh has alrrady been

CHigeH. TN, 8heé ShrolbRBat &fthe didifg iatind isf isB8 SRIR Y Ii

t hen noves away fpo[sn t he ?vvi nﬁ%mck téal?l csepﬂﬁrjlsg(é), \?Eﬁta\é lttie

t fraetas prssiie svastedincloadingranchupleading avchck tableli ci ng

machine to dice the substrate 1 b which has just been

deposited. Thus, the tine during which the twin chuck

SThebktlifteranempliee Aaviftsthblndulae® driifst 2Y toxheesrakN un®t 5 which
efficiently used, both for_the ?_Ieposmlon of a new
[

StIBans e By fuRbing:mstian. She et lifien meMbes Aa theadyoves the

of d:he i —

oRiaB a7 80 2 el 8 Wl TR Sl laghing n the
vdisgationi Yy, drahii FFig. 8ol awiew dsbkieg i thelwdikedtiahlappobfle THX. The
net, Lifter nRer Aalif@%the,sin ulated units 7a to
(Rt e BFETIRPY A8 Iowrsrnt The Hats RBR gcleanioasong 6a. The

jestion | i ! t ' it
R B B Pt e B iREningyuni
5in aviewlooking inthe direction Y, and in Fig. 6

SR BB BB S RRIRR o s e by
chresumalic cylinelef16¢ Bing guide posts 6d, until it touches the lower surface
of the singulated units 7a. A vacuum source is put into communication via a

conduit with apertures in the upper surface of the frame supporter 6b
respectively in register with the singulated units 7a, so as to retain the
singulated units 7a on the frame supporter 6b. The pneumatic function of the
net lifter member Aa is turned off.

The frame supporters 6b then moves down, and water and air jets 6f are
initiated to remove dust and debris from the surface of the singulated units 7a

which is facing upwardly (recall that this is the surface having the ball
contacts).
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15 projections 4n enter respective apertures at the
top of the cleaning unit 6. Sinultaneously, a franme
supporter 6b inside the cleaner unit 6 is raised by
pneumati c cylinders 6¢c and gui de posts 6d, until it
touches the | ower surface of the singulated units 7a.
A vacuum source is put into conmunication via a 20
conduit with apertures in theqapper surface of the
frame supporter 6b respectively in register with the
singul ated units 7a, so as to retain the singulated
units 7a on the frane supporter 6b. The pneumatic

f ol .1 St ff

ARG 8k fack s i ol gl pAET 78LcAG it BAlithle been
atldanéd, thetwatef andfr airjets Git8 deactieited €THY $tanse dupporter 6b
debri s fromthe surface of the singulated units 7a

WRP¥ES HRWREE ARgIN Bt teysingdated unifsafa arg agais against the net
SIWJF%%B@VA@%THE?@EQPHI s&iftBd ?scaé%m iifafdd %lh% ﬁe ganduit Ah,

surfaces of e singulate unlts a carrying
hanvktheeeacuunh eauras, oftthe fmasumeGmlsdlBMrméiﬂedirM this

TR v W
tlﬁ%rmﬁémbbr AbeTheREReF afd air BB Gfaé?ké‘#@tl%’ﬂéﬁ%?gdlﬁ A4RbRan the

initiated using the conduit Ah and the vacuum
sethet sudace pethersingulstashunitera (ate itbe gidecaway froei thetball grid
téyr%:,w poi nt the singulated units 7a are again retained
e lower surface of the net lifter nmenber Aa. The
wat er and air jets 6f are activated again, and cI ean
the singulated units

f
hEerPadTeamyor ot iveiamemiar da s the sinawiaid wnits F and
ChB8s ﬂ%rgtté‘?né‘@ bpét §l§ Séwg@]b'[dc&tﬁ dftfie heating block
si ngu uni tsPRa an t e upper
sagseataly at TheHmtnng@lbd:kaakz;e?nblgf? ishehdwaraini tog Ve dk Fig. 7(a) in

SS3E0 LD Epy PR RESHSEAS I b sectin

fWREM YW indirdttioR BrirBFig! 7). ARtHIs MbrR&RS e REL 1BRg member
Aa and the heating block 7¢ are aligned by the projections An entering
apertures 7d, so that the singulated units 7a are properly positioned in
predetermined positions on the heating block 7c.

Once the singulated units 7a are in contact with the heating block 7c¢, the
suction from the conduit Ah is deactivated, and suction is applied via a conduit
7b which is in communication with apertures in the upper surface 7¢ in
register with the singulated units 7a, so as to hold the singulated units 7a on
the heating block 7c.

At this point the frame lifter assembly is not carrying either substrates or
singulated units), and the frame lifter assembly returns to its position over the
inlet rail assembly 2. The time taken by dicing machine to dice the substrates
1b is preferably at least as great as the time taken by the frame lifter

assembly to perform the set of actions: (i) moving from the twin chuck table 4
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15 when viewed in direction Bin Fig. 7(c). At this
nmonment, the net lifting nenber Aa and the heating

bl ock 7c are aligned by the projections An entering
apertures 7d, so that the singulated units 7a are
properly positioned in predeterm ned positions on the
heating bl ock 7c. 20 Once the singulated units 7a are
in contact with the heating bjgock 7c, the suction
fromthe conduit Ah is deactivated, and suction is
applied via a conduit 7b which is in conmunication

Wi th apertures in the upper surface 7c in register

%tﬂl?e f\@?tlrzé ﬁalﬁltkgatsggﬂ%? %i?% ?o%l'lg’eogkét% B‘%gerp\ ly, and
(Im) plqckmgwmp tirev sabstrate(d)etb @Ges am‘pbptlors afche @@Ierafcidrgof the
Jther su @trates or . singu] at ed

Tl 8FSSTUBUNGHPE L1 BGH § TS5 WD ihe fare dieProvided this
i8kgk, frin th@fs?%‘é@ o?ergtli% &f A Jléﬁﬁ '?nﬁ’éhlﬁ? i agﬁ reduced by

machine to d bstrates IS pre

Itea dimentheghead lifting aseembtmtakasécm inggrach evnmrthamtherr uzreats
30 assenbly to performthe set of actions: (i) noving
fromthe twin chuck table 4 14 to the heating bl ock

ausrgempx of wdtet bn tied grn@umaea Qnit eala?b@vaberéteammty,
(rii) picking anewsubstrate&w . aII

enerated era pﬁ@ﬂd@% h&ﬂt&ﬁr?acﬁf thedeating

S LA hOuRs 2R e 1 'f{%i%rs?%@%@@c%@%éﬁfeﬁv%‘%s bein
trhg. 1J(b(}) WbICﬁHQ lne(ﬂprdcatéwieﬂt-el@ht? rOFigy 18b)) bg ot ser@otmétor Ag.
es to interact wth the ot her

i 1010 o Gr Sl ndlud &8 BazelreAd HypIchs StouAsembly Az s
Hhev&y Q@‘Hﬁa”ittﬁg nk?)‘é 1RSR4 is @lg{kg ﬂ“aﬁ’né’%’rgpyfa?é& !ixhgg‘?a and the

heater 7a of the eatln asse system
fnozzieeAd ibhami s dirsat dime snﬂgelatecﬂ veaits daderdrl yhé units,cetpedially at the
qenerally as Az in 10 Fig. 1(b)) which is reciprocated
(PBft-right in Fig. 1(b)) by a servo-notor Ag. This

idle lifter assenbly includes a nozzle Ad. The idle

lifter assenbly Az is noved so that the nozzle Ad is
dihecigiecliftertasseably Aguneludes aniidle lifter Aenathichecan be raised and

lowered, and which includes apertures on its lower surface in communication
with a vacuum source via a conduit AL. The idle lifter Ac is lowered over the
singulated units 7a, and the vacuum source activated so that the singulated
units are retained on the lower surface of the idle lifter Ac. The idle lifter Ac is
then raised, moved horizontally (to the right in Fig. 1(b)), and then lowered
onto a horizontal surface of a flipper block 8a of the flipper unit 8. The flipper
unit 8 is shown in top view in Fig. 8(a), and in Fig. 8(b) looking in the direction
X. A portion of the flipper unit is shown in Fig. 8(c) looking in the direction Y.
The flipper block 8a is a body having two opposed flat surfaces, each
containing apertures in communication with a vacuum source via a conduit
8b. Once the singulated units 7a are placed on the upper surface of the flipper
bock 8a, the vacuum source of the idle lifter Ac is deactivated, and the
vacuum source of the flipper unit 8 activated so that the singulated units 7a
become attached to the upper surface of the flipper block 8a.
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nozzle Ad blows air at the singulated units 7a to dry
the units, especially at the top. 15 The idle lifter
assenbly Az includes an idle |ifter Ac which can be
rai sed and |owered, and which includes apertures on
its lower surface in communication wth a vacuum
source via a conduit AL. The idle lifter Ac is | owered
over the singulated units 7a25and the vacuum source
activated so that the singulated 20 units are retained
on the I ower surface of the idle lifter Ac. The idle
lifter Ac is then raised, noved horizontally (to the

e s, e oy BT 5 it about
f Ihoppentalaxis 8. thftwegH its pertre (intd theSage intigs. 1(b) bagd 8(c)) so

e b s ol ks el Wil pimati Peeec g now

| faddsIdowhiward. qPiel rétation dfitRe HgpRE bicYk 84 isdFerfdifthed by a servo
flipper block 8a is a body having two oggosed Tl at

smatqe8e, whightis liaked to thierfiprgrdlock by airabberbelh 8daNptmthat the

<ioRl Pl FAYm LA, G HAR o B Keen dipg L RelifF naw froe

t ewn.i pper bock 8a, the vacuum source of the idle
lifter Ac is deactivated, and the vacuum source of
the flipper unit 8 activated so that the singul ated

- . £
YA SENAFEPIR S 81 HEckBSER 856 i o

;:] &ing.i9apis,a td;pviéiévi, Eigﬁrg(b) ietr:k\t/i@w Ibelzingt@petéitaimﬁme direction X,
R B s b Bl B EOR Y The AR A ey

f I ' f , i

| RS e 9 ol B8 PRl 4 e o Topr
i blogkrGaphasbebp ratated suctbthab the sidgulaied ohits Zalfacék ddwnothe

the fli r.block by.a rubber, belt . Note fhat the

pafie Bl Rt (e et a8 i 7 Gt #Chafihtal upper

f aaifage UPMBliglperfonied B9 an idRVBlocK Bng MiéctidfdmhanciQding

the systemis the idle block assenbly 9 shown in Fig.

g up/down cylinders 9d and up/down guide posts 9e. A vacuum source is then
applied in communication with apertures in the upper surface of the idle block
Oa, to retain the singulated units 7a on the idle block. The vacuum source of

the flipper unit 8 is then deactivated. The idle block 9a is then lowered again.

The idle block 9a can also be moved horizontally (in the left-right direction on
Fig. 1(b)) by a forward-backward cylinder 9b along a horizontal rail 9c. This is
done until the idle block 9a is no longer beneath the flipper block 8a. The idle
block 9a passes beneath a second camera Ae. Using data collected by the
camera Ae, a computer system analyses the marking status and condition of
the singulated units 7a (note that it is seeing the surface of the singulated
units 7a opposite the ball grid array), and identifies any units having an
abnormal marking status or condition. This data is stored by the computer
system for later use (as described below).
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10 Fig. 9(a) is atop view, Fig. 9(b) is a view

| ooki ng opposite to the direction X, and Fig. 9(c) is

a view looking in the direction Y. The idle block
assenbly 9 includes an idle block 9a | ocated beneath

the flipper block 8a. After the flipper block 8a has
been rotated such that the singulated units 7a face

down, the idle block 9a is rdaésed, until the

singul ated units 7a contact its horizontal upper 15
surface. This is performed by an idle block Iifting
mechani smincl uding up/down cylinders 9d and up/ down
gtf"hQE?dIQOﬁBék 95 is (P]je\haf%%@ it € r gr 5f8ce %Qﬁi[iréﬁln‘lét?ly at the
conmuni catiron wth apertures |n he upper rface o

t Bamedhaightl as the Gppertsurfaceaf the flipper uglhISat ed tlumtu (as described

helov) the e B unievia S CTRENGTE 51 pickod i iy he e
| aneF 8s5r8BIy Mz, ADeTibR lifdr Adik dkeRd @\@?tﬁé %mdﬂﬁatﬁﬂ\(mﬁs and
hori zontally (in the Ieft-rlght direction on

1QtB)VPberTlaSqlt5¢W£tLdagﬁim@ﬁﬁY%te ¥o |r¢ﬁ@mtmb61awﬁ§90humts 7a. The
o3ab G0 Ruse bt tiSinie Bdy o8 is HEddtvatdd et MdAs is

bltiverk uSed ﬂﬁme the saajutated amite 7eh arsoehe upper Sisiface dba aet
col l ect ed t he aner a conputer system
amGrsHla 9&% n%p‘QCE@S§FMﬁ§nd condition of the
singulated units 7a (note that it is seeing the

surface of the singulated wunits 7a opposite the ball
grhigl a)asr)owame neeblock asserably ‘Lmiooklrigamthg damctlon opposite

= 10 Aoty Rn b1 doeEOwlher b B el 1§y I direction .
dﬁ@”d{éﬁls@{dﬁ’@lew@ alﬁetTthéck db& obtHcHetIFotie atsélérﬁbly 10 Fig.

raised until its upper surface is appr oxi mat el

s d@éd hahayva haw the@et plask aﬁﬁerr@&e%wq% appe@rplé¥hmne& block 10a

(as described below) the singulated units
7§/ecr§ﬁ'eh@%gm ently be picked up again by the idle

lifter assenbly Az. The idle lifter Ac is |owered over
its, va m sour ce

ks S 1 Blaectahia KL themekbliek 11 &f e et plock Sssembly
10 is supported on a rectangular plate 10j mounted at the top of a vertical
shaft 10m. The shaft 10m can be reciprocated (in the left-right direction in Fig.
10b) by a servo-motor 10b. The shaft 10m can be rotated by a servo motor

10L via a rubber belt 10k.

As shown in Fig. 10(b), the top surface of the net block 10a has a number of
first elements, in this case, recesses 10d corresponding to the number of
singulated units. The recesses 10d are arranged in a chequer pattern, with
interstitial second elements, in this case, raised portions corresponding in
number and arrangement to half the singulated units 7a obtained from a
single one of the substrates 1b. Half of the singulated units 7a from one of the
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vacuum source of the idle block 9a is then
deactivated. The idle lifter Ac is then used to nove
the singulated units 7a onto the upper surface of a
net block 10a of a net block assenbly 10. 10 Fig.
10(a) shows the net block assenbly 10 | ooking in the
direction opposite to direction X, Fig. 10(b) shows
the net block assenbly | ooking7in direction Y. Fig.
10(c) is a top view of a net block 1 Ca of the net

bl ock assenbly 10. Fig. 10(d) shows how the net bl ock
assenbly 10 woul d appear if the net block 1 Ga were

r . . .

b OBates 1 A% a0 irk e RSpeli rdctsnth d0d ih e il step of
othia preedssngul ar plate 1 G nounted at the top of a
vertical shaft 10m The shaft 10m can be reciprocated
(inthe left-right directionin Fig. 1 Ob) by a

SEy a8 sHovwda dEMSiIc\Ab of thEsGABCE Bf friYf ﬁéﬁﬂoéﬂf 16a, and in
servo notor 20 10L via a rubber belt 10k. As shown in
Fipgrticutgrnthe chequeopattennfeatepriging the resesses dRd fauresaiving the

CAPRBIEh b TR R P8 RGFREER en o
r egcssses 10d0d are arranged in a chequer pattern, with

25 interstitial second elenents, in this case, raised
portions corresponding in nunber and arrangenent to

" 244 T ORLARAO U AR ARSI U 80hSscs t0a
uihe saised portionsndeoay Herther Imluesmma’(a:its?]iﬂie;waﬂs? Qf{ Haad

¢ it Sofaten sEST shoulf Aot 65 Someet wib s depaactbieanogks T0d. it

t Rl eYhtaREtePdidE MaIngid RIneak sheB towaf the reée%?‘@ﬂ ;t‘lg‘rlro%bh

the chequer pattern conprising the recesses

r gravityi. ng t he singul ated integrated circuits and the
rai sed portions 1 Ce |ocated between the recesses
1Qd.

In an embodiment were the sides are not inclined, the raised portions will, in
any event cause the integrated to “stand” in an inclined position due to the
differential in top surfaces between the raised portion 10e and the recesses
10d. This inclined arrangement, being unstable, will urge the integrated circuit
downwards, to slide into the recess 10d. Whilst less efficient that an inclined
wall 10f, the effect of the differential height of the surfaces is still an effective
means to urge the integrated circuit into place.

Each of the recesses 10d is in register with a respective conduit 10i which can
be put into communication with a vacuum source, so that one of the
singulated elements 7a can be retained in the recesses 10d. The connection
between the conduits 10i and the vacuum source is via a channel in the shaft
10j and a conduit 10n. After one of the units 7a is placed into the recesses
10d, the negative pressure in the recesses 10d sucks the unit 7a towards the
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To assist in the placenent of the integrated circuits

7a into the recesses 10d, 10 the raised portions 1 Qe

may further have inclined side walls 1 O. If an _
integrated circuit should not align correctly with its
respective recess 1 Od, it wll contact the side wall

and tend to slide toward the recess 1 Od through

gravity. 15 In an enbodi nrent wgre the sides are not
inclined, the raised portions will, in any event

cause the integrated to "stand" in an inclined

position due to the differential in top surfaces

b t 1 nd _ te Q%'
e Lo PRRE TRl Thalis, Her W P PORTRAT . whid reduces
t the risk efpa failede of pickiip laténvbﬁmertﬂat thi@s@f-aﬁ@wméhppr‘db%rty would

h |
£ %51 SVen NhpRiweR o finicg i ecambadimantqhe. iha fieper
surit 8Gedmitted), Bhb/cNf tﬁEfsﬁfddlﬂt‘édEﬂngﬁj tnt%ﬁH'rag@ 2 81 -grid array.

integrated circuit into place e recesse
Qd is inregister wwth a respectlve conduit 10i which

Bfle plfcBId befhd (8 TGS b atita B i et BECH Bahch een from
r I'érgaren ¢a(d)nThé eeq@mﬁt@@aﬂs@@ to phrReEM BRIk éEl'pr)be WRSgPated
he cor}dwts 10i apd the vacuum source is Via
|

c‘H%’Hé rom & ¢iged ﬁHP?t'atPOWldﬁ@eaeﬁfﬁmelwtsmalbrh:or/ttﬂstance the
Oél%n%eﬁthﬁ a‘dﬁéée%t?rﬁegrsat t@ﬁ&ﬂté Qrtngghgﬁ) 0 3385(35 IE'%mt ﬁgmg equal

negati ve pressur e rece

Ltm the Teangivaf aldjaceat mﬂagnatwocrinomitst IngteizRLISP agmglé)ahequer
whi ch reduces

RRterh Syith R FrissporiDarciaalesincats sadivalont t e ful
nore o earaARY. CoHSa R B Gas PP Rbrdcite®
fimpspyes CQﬂﬁ'@e %')S omtted), and/or if the singulated
units did not have a ball-grid array. 5 The principle
behi nd the chequer pattern of the net block can be

sEenpfocess shoguria FiG(es. 10'(6)9a|*id?f1lg d)RIErh NSRBI bﬁ’ect  of the
P 7 e

place an entire supply of ‘integrated circuits

cﬁr@élb‘eé Qﬁgf’?”aﬁesﬁ%ﬁf ate H@ i8 gigeshinto/a SFIIIH‘allty Gf@ngulated
liRfelgPated cifclifs 7a. Rather than to be processed as a single group, the

process according to the present invention divides the total number into two
groups, in this embodiment, two halves 10q and 10s.

As shown particularly in Figure 10(d), the net picker holds the singulated
integrated circuits. The net picker selectively places the first group of
integrated circuits 10q into the recesses 10d of the net block 10a. The net
block delivers 10t the first group 10q to a pick up zone 10u, where the first
group 10q are removed. The net block 10a is then rotated 180° 10v and
returned 10w to the position beneath the net picker. However, in the rotated
position, the recesses 10d are now directly aligned with the second group of
integrated circuits 10r. Accordingly, the second group 10r are placed in the
vacated recesses 10d, and the second group delivered to the pick up zone.
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al ignment of adjacent integrated circuits anmount to
0.3to 0.5 mm being equal 10 to the nmargin of

adj acent integrated circuits. Instead by using a
chequer pattern, with interstitial raised portions,
the tolerance is equivalent to the full wdth of the
integrated circuits. Consequently, the ease of

manuf acture inproves considergbly. 15 The process
shown in Figures 10(c) and 10(d) denonstrate the
effect of the chequer pattern. A substrate 1 b is
diced into a plurality of singulated integrated

T teadinid, WikdRl <l SeBORiE"s i né HoER: Rdret

dld«h@l&@rréﬁg%m@ﬁtalemwdw tHe }Qre%éﬁt |ngéﬁll|tﬂ$mdyrbé Bbstemplated,
enbodi nent, two hal ves 1 shown

pancluding anuliiplernetibiesks sm@sj)o emb;atﬁ@tcw@u@us IpoPeRSS; Father

SS9 Aol R T Wy S

cnmtegratedtﬁqummto the recesses 10d of the net block
10a. The net block delivers 10t the first group 10q
to a pick up zone 10u, where the first 25 group 1 (g

{
e R K58l ko i Pt ARt e di%ocking
pitc& directitovwepposite to X hend mntl%]gem (cp)hmking)lm theldirection Y. The
5505504 e84 b R atlbied 5 FRORE
i 388RbIESYRalesEh Bf RhRnAS %véa ﬁé}?zonYélWeﬁ‘ﬂrngﬁtclﬁgﬁ§§1 (a)) by

d, and the second group delivered to the pi
z @respsctivedlingariseries @stuatoat | c.\ddheunitiifteragsedibleid a includes

i B 18 PR ofsBiobdylE voiheR 1, Gaer

C aidigidDbPdSitllifter MY isCHotgatel |up MEJORH B&J FedpetfvédiAdual
enul ate a conti nuous process, rather than for a

silingaemeder b1%&n¢%tm§m@mqt@r 10ty bag o vadbiesnadiblock 10a to
SitRE YA §idna s\ Bteh? BlRRnDfth& hbEblock 10a brings each of the lifter

assemblies 11a into register (in the direction Y) with one of the rows of
singulated units 7a. Each individual unit lifter 11b lifts a respective one of the
singulated units 7a, and moves the lifted unit in the direction indicated by the
arrow 11f to be above a ball vision inspection camera 11e.

There may be any number of camera(s) 11e, and, like the net block 10a, each
of the cameras 11e can be moved in the Y direction. In Fig. 11(a) there is just
a single camera 11e, which is shown in three possible positions spaced apart
in the Y direction, and movable between these positions, as indicated by the
arrow 11g.
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The lifter assenbly is shown in top viewin Fig.
11(a), in Fig. 11(b) looking in the direction
opposite to X, and in Fig. 11(c) looking in the
direction Y. The Ilifter assenbly 11A includes a
nunber (e.g. at least three) of unit lifter 10
assenblies 11 a, each of which is noved horizontal ly
(left-right in Fig. 1(a)) by 28 respective |linear
series actuator 11 c. Each unit lifter assenbly 11 a
i ncludes a nunber (e.g. at least four) of sets of

i ndividual unit lifters 11 b. Each individual unit

i Ny b .
e i, P 25 SRR BBt R Rpgons
hpssition ee!atl‘hetmehe Imlf thekcderdsot 1 Ndte thétatlhleallté‘rﬁj array is

r ot at o he net bl ock 10a brings each of

CHEIG HRUAWAIAS g 7-ELimabes cantyodda) thecsaripra(enbls are input
di f I it:s

e @22‘#?’.%3.9%“3;9%SPECH".’?%“E?*’?%C?f“‘é {igh fRiftod Bt
r eatirrosiof éhe bellefFarraxanyilegifibay efithenballs Fave becbme\desached

PP itpodBid ghlut s o agRanbivd Hiaediuierdungpgonaly,
lthiemadQndlngeictdynihm Hﬁtl&%ﬁéd Séraﬁ?é’f@fs%ﬁthe%ﬂ% such as

and, |ike the net Dbl ock each of the cameras a
ciheinpifseb velative ta ﬁ@r&fe@reade@qs:m their cogalarxar(tmanurtbele
I ®ak a single canera 11 e, which is shown in three
possi bl é positions spaced apart in the Y direction,

and novabl e betmeen t hese positions, as indicated by
each unit 7a can be

20 Th 1 .
oHee PaghsdtéanitaudR an Hie meyits Mam e amar ualiy
p@étb?ﬁw%tnbﬁ'tﬁs‘eﬂ%ﬁ ﬁleoélﬁpﬁf‘ oftt P@ c%?ﬁ@r Ke ]aldgterrl}%aeﬁog is made
that the ball grid array acli ng o war
i forgach @émeu veids mdl\nduzalbanbemeslo mbva the anitipmormabor

CRRREL. Ak B inp ST e Rolmine St patriind ihdividual
amyit tert i feaplbse iRy BoRESEERIISE LAR '@)‘ﬁCthefrfdea"P[lmt tray 12d or on

|nte rated circuit, this can be determ ned

stheaARgIarmal wait dray. 12%tional Iy, this may include

determ ni ng sophi sticated paraneters of the units,

such as

Considering the lifter assemblies in detalil, attention is drawn to Figures 11(d)

and 11(e). Here the lifter assembly 11a comprises a plurality of unit lifter
assemblies 11b, each adapted to contact and engage an individual singulated
integrated circuit 7a. The unit lifter assembly 11b comprises a body 11s
mounted to a frame 11r. Through the centre of the body 11s is a bore 11t
which acts as a conduit to provide a negative pressure generated by a
vacuum source (not shown) to the engagement end 11h of the body. The
vacuum pressure is used to engage the integrated circuit 7a, when the body
11b is brought into contact or proximate to the integrated circuit whilst on the
net block 10a.

The mounting of the body 11b to the frame 11r involves a linear bearing, and
a rack and pinion 11k, 11m arrangement. This arrangement is used to lock
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their offset relative to a preferred position, their
co-planarity and their warpage. 10 Based on this
determination (and the results fromthe earlier
quality determ nation based on the output of the
canera Ae) a determnation is made for each of the
units individually whether to nove the unit is nornmal
or abnormal. According to theqresult, the conputer
systemcontrols the individual 15 unit lifter 11 b to
pl ace the corresponding unit on the normal unit tray
12d or on the abnormal unit tray 12e. Considering the

P REE I L e bERAED B ppowing
apickmgpr ofthe uategraiedldimyitdb. unit lifter 20 assenblies

11 b, each adapted to contact and engage an i ndi vi dual
singulated integrated circuit 7a. The unit lifter

a$ﬁ€'ﬂ%des%]ofboﬁ@ﬂﬁg*tﬁ@§oé y MvdWekla SI| '?ﬁ@ri\?hp lﬁthls case a

frame r. Through the centre of t
bepéndl 11k whigh shheldtis campaesmmdwhenttberhod\ynslmczked in the upper

RO R SRS (BERERE B et e BRI BB 7R 0K B spring
VR@EIMIitis @ &5t 6ades; diries love?Manap plaee tHy éﬂ@@g{eﬁﬁent end 11h in
circuit 7a, when the body 11 b is brou

ceprtaet with, @iy reixiraate toothenstagnategrcitcedt 7&. rike lowenng frocess
OR35Sy B TP by P g

r ecévaid eéxpessive ehérdy, bdihg imparted ¢e thmintedrated circuit 7a by the

arran I S us d to lock 21 the body into the upper
pgg$@gdﬁ?H%§pmggﬂ &s raise 11 p the body 11 b

following pick up of the integrated circuit 7a. The
process of lowering the body involves a resilient
méhssra normahunit tragd 2d OrEaermmg\all.lmt tmm t2e issfilleel itlisi n

ROV O Bl &% 4 aiabP e f5-oSeties e pratian 120

Lihtds thelglate P eie rdéMBvedPEraPJdThis performed by a tray lifter assembly 12.
Fig. 12(a) is a top view of the tray lifter assembly 12, Fig. 12(b) is a view of the
tray lifter assembly 12 looking in the direction X, and Fig. 12(c) is a view of the
tray lifter assembly 12 looking in the direction Y.

While the normal unit tray 12d and abnormal unit tray 12e are being filled,
these trays are located at positions along a linear conveyor 12b. The linear
conveyor 12b also extends over a location at which a vacant unit tray 12c is
positioned. The conveyor 12b carries a tray lifter unit 12a which in turn is
capable of lifting a tray.

The structure of the mechanism for removing the full normal trays is shown in
Fig. 13 in top view and Fig. 14(a) in a view looking in the direction X.

The normal unit tray 12d and abnormal unit tray 12e are located respectively
on a normal tray plate 12i and an abnormal tray plate 12j. When the normal

tray 12d is filled, the normal tray plate 12i it rests on is conveyed in the
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Is permtted to rel ease, and so lower 11 h to pl ace

t he engagenent end 11 h in contact with, or proxinate

to, the integrated circuit 7a. The | owering process

11 n, whilst driven by the spring 11 i, may be

controlled by a danping device, 10 to avoid excessive
energy being inparted to the integrated circuit 7a by

the energy of the spring 11 p2 Wien a normal unit

tray 12d or an abnormal unit tray 12e is filled it is
renoved fromthe system and a vacant tray is inserted
froma location 12c 15 into the place of the renoved

t iohhd fiQr Vi (1 y.
FIRderiph Ui RAE1 BRSNS Fabk Fo bl c8n R3PE T84 Yo poymal tray
1stackiagsemd(yb) 3.i At thewicemabiray Istacktassembly 18 tressaydfijed with

1 king in the di ti . ig. ,12 L. .
(P cemaas frorh T pfele d2LR0N slicRedity ngrackiSoa using a
ddries sysiemvocatediiid Sedtidd 18Y. WHualpi at 1BagY3CL#dyfAthy be
abnormal unit tray 12e are being filled, these trays

aplackedt it b@ 28sepddlytliBons al ong a linear conveyor 12b.
The linear conveyor 12b al so extends over a |ocation
at which a vacant unit tray 12c is positioned. The

cBimvitarly; wha2 tharabnesmal trapy 2kiié fiked, Uhe hotdal Wy platém2j it rests
turn is cagabl eof lifting a trayy. .25 The structure
oP" hePEYRAHN $he ABRCliMBRPeRitettae’ diiestiobaiern & fraghk 1rg by a

ﬁ) aﬁ%bhﬁrrﬁéﬂﬁr%g ﬁ?ﬁﬁﬂﬂit "_Ii49r°\t e ?ﬁné)r'?né\ tgéf&’ack

SEo r)l/bF‘j 4&i ;
| ooking in the direction e normal unit tray 1
aasserbbiyridatheitrays filey withea bmoembbenitsedre esp@cd fretrythe plate

Tp ot i sRafor sda e i SR logel e Sotion
nMmsad'@)’a@le@ts%é?ﬂaybtm@ﬁﬁé %téﬁkeﬂ%t@ﬁg‘fﬂéﬁ%ﬂ. TheMGructure

22 direction opposite’to al on? a track 13c by a
cehtheypechadsmifer semeyingithe trays Tt efcabneseatinits i8shawn in Fig.

U e O A A o B ey meras
s12¢,k, 13) 1Ba5e@bi, 98¢, 1134 88 rpldreddiy the Giss €28 | 12@),3143,d1 43,

in a section 13b. Usually, at |east 30 trays ma e
14b, 14c, 14d respectively. y Y Y

Whenever, as described in one of the preceding paragraphs, a normal tray
12d or abnormal tray 12e is removed, the tray lifter unit 12a carries the vacant
tray 12c into its place.

The position the vacant tray 12c formerly occupied is filled with a new vacant
tray by a vacant tray supply assembly. The vacant tray supply assembly
consists of a vacant tray stack unit 15 where vacant trays are stacked in a
region 15a under the control of a drive unit located in section 15b (preferably
this unit should be capable of storing at least 30 vacant trays), and a linear
conveyor 15d which conveys vacant trays along a track 15¢ from the vacant
tray stack unit 15 to the position 12¢. The structure of this mechanism is
shown in top view in Fig. 13, and in Fig. 15 looking in the direction X.



5 stacked in the assenbly 13. Simlarly, when the
abnormal tray 12e is filled, the normal tray plate 12
it rests on is conveyed in the direction opposite to
Y direction along a track 14c by a conveyor 14d, to
an abnormal tray stack unit 14. At the abnormal tray
stack 10 assenbly 14, the trays filled with abnor nal
units are renoved fromthe plade 12 and stacked in a
section 14a using a drive systemlocated in a section
14b. Usually, at least 30 trays may be stacked at this
position. The structure of the nmechanismfor renoving
t

N?te; tthéf’ﬁw (‘3’:.:#1%? P%n??@faérn@{he“ﬂé@ﬁg# éthﬁEQ%Q’T?()E i l\/ered  For
texampleein mmeementamfdhales:nummi amormaja.mlﬂs%a mla?tbe

d by, th ts 12
fifetafsSiiga’ FRGERD Ging Ve Bhabarrayy flaycstitsdia, The
odtenarnl itd mwmelngo@ plaR8d aRBhe o aWUMABEr & Anorkvdl udit trays
abnornmal tray 12e is renoved, the tray lifter unit 12a

c%qqqr@ﬁgttﬁéh%é\ﬂlﬁW@f abnprmality igeptified.o its place. The
position the vacant tray 12c formerly occupied is
filled with a new vacant tray by a vacant tray supply
aélﬁmﬂ@fyonl?l&esimgkeaembbdmerﬁtqﬁ}ﬁhq|maﬁmmlhyas beemsdegcsibet in
a vaﬁant tr%\{ stack unit ie Wg vacant trays are

GBI By llasiond i Soseible Witaky herReopsm e fenyon as will be
Qﬂéyﬁkabkmé@Q§@§§+ln section 15b (preferably this

unit shoul d be capable of storing at |east 30 vacant
trays), and a linear conveyor 15d which conveys

vacant trays along a track 15c¢c fromthe vacant tray
stack unit 15 to the position 12c. The structure of

this nmechanismis shown in top viewin Fig. 13, and

in Fig. 15 looking in the direction X. 30 23 Note that
in other arrangenents the nunber of these trays is
varied. For exanple, in some variants of the

enbodi nent abnormal units 7a may be further

classified, according to the type of abnormality they
suffer from The
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abnormal units may then be placed in one of a nunber
of abnormal unit trays 5 according to the type of
abnormality identified. Al though only a single

enbodi nent of the invention has been described in
detail many variations are possible within the scope
of the invention as will be <clear to a skilled
reader. 24 Clains 1. A system#ior positioning
integrated circuits singulated froma substrate, the
systemincluding: 5 a net block having a surface for
receiving the integrated circuits; said surface at

| egsingPartially covered by a two dimensional array of
alternating first and second el enents arranged in a
chequer pattern; each first elenment adapted to receive

an integrated.circuj.t .and eac secand el enent

ool ec B ETRi efaliniPg ing8fetee BFEME, et ad fiam or

t sapstrate! ihadsysfemiingledingt ed circuits to the net bl ock
and positioning a first quantity of the singul ated

i nt egr atney biagkhAviRg arsuriaggifer receivinchthedstrgraiedecirauits:

el ement.s; rgi ] ' e hort i

it oor SRS Hfacki 88 TRERTY el abD S e Rk Biray o
ebkemating fitst ahd fecysitdemeatoadanged Inea Ehéquérepatignt he

ur gi ng metﬁa?ls i ncludes at | east ,one aperture in a

sur f ac8a6 e @emepkadanteddareceiva an Jpegrated circuit and each
f aghdhd ' ; i i en the first el enent
aﬁgbgﬁ%gfgmtgﬂ%@ \Aﬁﬁg‘r e y&tﬁ"twdg%’ respective

i nt egr atteahsportaueans foriransportingathetietefgrated oircaite td theynet

suction., 20.3. .The temaccarding to.claim1.2 . .

wRBRls A RS ining 2 Biet gliprty o e staufaed Teorted eisguts in
glf@glétb%’Withgéépéétﬁ/e‘ﬁ?h?éléﬂ{eﬁ?\@s;cdrfd?u' ts into the first

el enent .

urging means for urging the portion of integrated circuits into the respective

first elements.

2. A system according claim 1 wherein the urging means includes at least

one aperture in a surface of each first element, said aperture facilitating
communication between the first element and a vacuum source, whereby the
respective integrated circuit is urged into the first element by suction.

3. The system according to claim 1 2 wherein the net block surface faces
upwards whereby gravity urges the integrated circuits into the first element.

4. The system according to any one of the preceding claims wherein said
net block is rotatable such that on delivery of the first portion of integrated
circuits, the net block is rotated to permit a second quantity of singulated
integrated circuits to be in register with the first elements.

5. The system according to any one of the preceding claims, wherein
each dimension of the two dimensional array comprises an even number of
elements;
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4. The system according to any one of the preceding
clainms wherein said 25 net block is rotatable such
that on delivery of the first portion of integrated
circuits, the net block is rotated to permt a second
quantity of singulated integrated circuits to be in
register wwth the first elenments. 5. The system
according to any one of the precedi ng clains, wherein
30 each dinension of the two dinmensional array
conprises an even nunber of elenents; 25 6. The
system according to any one of the preceding clains,
wherein the total nunmber of first elenments is equa

t@ hal n i

tBoga AT AEReftling B A b8l b heckliil dfims. wherein the

amar n!mmbet of myemmaemé is Bgualite talfithg nahiberf thé fitégrated
means further includes sides of said

s@HBWBS %PQH’@F&%frOWnﬁh@rﬁ%GUa t@rranged to guide

m saligned integrated circuits into adjacent first

el ements. 10 8. The system according to any one of the
pifecediThg sylstemmactardih@to anynohedf the preceding cakns, wherein the
drivin mschnsmf noV.i, N

t block. 9. Th
o e s B Ine e S8 of ST S3p Bt el g er i are
f Néhtahgéd tb Reidedmidhligne imbyRitedRFARAN HB haackAL ikt B@ments.
he net bl ock, thereby rotating the 15 surface inits

pI ane. 10. A subst rate dicing systemconprising: a

Sehout ATBCoRTngRapRlS RPpfly B B fraBoi] daimstutney

a irsdliding @ MEtbI6EICHVinG InddManishh €8 Mb@Agthe Glet bock. sai d
surface at least partrally covered by a two

di mensi onal array of alternating first and second
men ; o
e ement TS AAsra ] 4egbltiflg KSRl Bheltf e bce B oS further
including a rotatlon mechanism for rotating the net block, thereby rotating the

surface in its plane.

10. A substrate dicing system comprising:

a dicing machine for dicing a substrate to form singulated integrated
circuits;

a net block having a surface for receiving the integrated circuits;

said surface at least partially covered by a two dimensional array of
alternating first and second elements arranged in a chequer pattern;

each first element adapted to receive an integrated circuit and
each second element projecting from the surface;

a transport means for transporting the integrated circuits to the net
block and positioning a first quantity of the singulated integrated circuits in
register with respective first elements; and

urging means for urging the portion of integrated circuits into the

respective first elements.
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each second el enent projecting fromthe surface; 25 a

transport neans for transporting the integrated

circuits to the net block and positioning a first

quantity of the singulated integrated circuits in

register with respective first elenents; and urging

means for urging the portion of integrated circuits

into the respective first elgegents. 30 26 11. The

system according to claim10 further including a

flipper unit for inverting the singulated integrated

Ci rcuits before the transport neans transports them

t T4 - I

18111 T By 2ef fogctai toctint 18 s ARALGIRPa Fibpfr BhiTror

i ingpriogithg sir‘rgulahedeglre@raddcdircuité; befaéttlee trahepodmeeans
03|t|oe ock to verify the status of
r%raqq tF' ﬁ&tgét%qu%ﬁ ‘ft!‘he integrated circuits. 13.

The system according to claim12 including a drive

mechani smfor 10 noving the net block to the

i h&pecthegysten aesprding teeclaips 1 @1 furthepinehiding aofinspection

h@egb%tobnfﬁr In%?g@%d%g%é@'gt%ﬁ@lﬂgLgtf%ﬁ@géépené&utloned on the

t netrisipek to vigrifly ltiee stiteg bhtRdtrival contastd 6f thenivfegkhtedlcircuits.
having a surface for 15 receiving the integrated

CI rcuits; said surface at |east partially covered by a

di ﬁﬁé‘% 9B a8tddihglo cldin §8 “ﬁ’&l fd afy ﬁ-{é%h%ﬁfsﬂ?f’or

ements a ranged I'n chequer pat eac
emmthadmunmto theompm:tlan sentletgoatmﬂsysteW| t and
each second el ement projecting fromthe surface; and
20 urging the integrated circuits into the respective

figst R'rﬁ@l‘h%soflh%'n@l!]ng WtG{;%edTEﬁ‘&%ts dinguibhed fFBH“Q@ubstrate
according to claim 147 f her i ncl ud |ng inverting t
the method comprising the steps of:
transporting the integrated circuits to a net block having a surface for
receiving the integrated circuits;
said surface at least partially covered by a two dimensional array of
alternating first and second elements arranged in a chequer pattern;
each first element adapted to receive an integrated circuit and
each second element projecting from the surface; and
urging the integrated circuits into the respective first elements using

urging means.

15.  The method according to claim 14 further including inverting the
integrated circuits before inserting them into the first elements, so that
electrical contacts on the integrated circuit face the net block.

16. A method for manipulating a plurality of singulated integrated circuits
comprising the steps of :

At a first position, urging a first quantity of the integrated circuits onto a net
block having a surface for receiving the integrated circuits;
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integrated circuits before inserting theminto the
first elenments, so that 25 electrical contacts on the
integrated circuit face the net block. 16. A nethod
for mani pulating a plurality of singulated integrated
circuits conprising the steps of : At a first
position, urging a first quantity of the integrated
circuits onto a net 30 blockaohaving a surface for
receiving the integrated circuits; 27 said surface at

| east partially covered by a two di nensional array of
alternating first and second el enents arranged in a

an it AP 31 dEHRE il yeRRE by ARG Gt o BinkS o
patemeting dirétramg sdst&)rﬁjtélémts arranyedih 4 bhegeér paterls; t o
a second IﬁgSl tion; | acing the first quanti tﬁafrom

the nefapl a@elwateaw 2pefldo ey e integtaledirauihagd each
?E@E&@@(ﬁnﬁ-ﬂ mejeknﬁg ST Tl Lg.f dehe net bl ock; moving

e net int erotate orlentatlon backtothe
f mavingthe nétdaipck thDa segdomdjpasitiesond quantity of the

k: [ h
 SlseH g thechesf Bladus Mo s 080tk g 41 o) heng s he
S?&Qﬂg? HEREL IBIkScf( 1B WiRi rpﬁglameoﬁéﬁ‘wegr%fﬁéesdﬁéém the net

according to claiml1l6, I'n eac nsi on of the
t Wockl5 di nensi onal array corrpri ses an even nunmber of
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integrated circuits, . The nethod according to
amyovingther net QlOﬂkstOl%\etSﬁCD&d pm@m. Andhe urging neans

{ Rng 06 Y055 P45 hoRfird RREANG, € ement s, whi ch

17.  The method according to claim 16, wherein each dimension of the two

dimensional array comprises an even number of elements;

18. The method according to claim 16 or 17, wherein the total number of
first elements is equal to half the number of the plurality of singulated

integrated circuits;

19. The method according to any one of claims 16 to 18, wherein the
urging means further includes sides of said second elements, which are
arranged to guide misaligned integrated circuits into adjacent first elements.

20. A unit lifter assembly for lifting singulated integrated circuits,
comprising at least one unit lifter assembly, the at least one lifter assembly
comprising :

A body having an engagement end;

A first biasing means for resiliently moving the body from a first position to an

engagement position;
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arranged to guide m saligned integrated circuits into
adj acent first elenents. 25 20. A unit lifter assenbly
for lifting singulated integrated circuits,

conprising at |east one unit lifter assenbly, the at

| east one lifter assenbly conprising : A body having
an engagenent end; A first biasing neans for
resiliently nmoving the body fpgma first position to
an 30 engagenent position; 28 Vacuum conmuni cati on
means capabl e of placing a vacuum source in

comruni cation with the engagenent end of the body,

oY udriTohfinRatn AR o bERIGY Fhoudh RS
sewomdinigadionngithrtrensndagement ergl ohthetiadly, Sucmtiatehe body

engagenent positjon to the first position, and
OB Jridtetetgtedratedcitsultiat B Bhoegsiaeabend through
Cadctiant - 21. The lifter assenbly according to claim

20, wherein the first biasi n&lel means includes a
r & Serped biaaing sreansifor maMingstel odyovomdhe lengagement Position to

- .5t er I [ to claim.2l, rein.
28 TREP LY BT e SR S el
bet ween the body and a contact portion of the lifter
a ererl_ . _&5 23. The lifter assenbly according to any
o??@ of 'XGPH fsasaerably Bscoltheg & plaim D, véeseia the diestrhjasing
PR sliind BB HBTAP e SheRIT IR ¥ b
permtting the first biasing neans to nove the body.

24. _The_lifter assenbly accordi to any one of
P2 T TS SREErOBNEPRT R GIAET o UISHGI (BT Plent member
NRaRBes A4 pHIRP R URRIINA{vdh the 4 & coﬂ?aQﬁgg}étg)r?e of the lifter

pressure between the vacuum sourcé and the en
caggembly.

23. The lifter assembly according to any one of claims 20 to 22, wherein
the second biasing means locks the body in the first position until releasing
means disengage the second biasing means, permitting the first biasing
means to move the body.

24.  The lifter assembly according to any one of claims 20 to 23, wherein
the vacuum communication means includes a conduit to communicate

negative pressure between the vacuum source and the engagement end.

25.  The lifter assembly according to claim 24, wherein the conduit includes
a bore within the body.

26.  The lifter assembly according to any one of claims 20 to 25, wherein

the second biasing means includes a rack and pinion arrangement
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25. The lifter assenbly according to claim24, wherein

the conduit includes 25 a bore within the body. 26.

The lifter assenbly according to any one of clains 20

to 25, wherein the second biasing neans includes a

rack and pinion arrangenent 29 27. The lifter assenbly
according to claim26, wherein the rack is attached

to the body, and the pinion apgached to a | ocking

portion of the lifter assenbly such that -the pinion
drives the body fromthe engagenent position to the

first position. 5 28. The lifter assenbly according

t47 an IxN P :

2L 2ol O tch SR atfordherfo R Bl whifeip thé bk i attached
aestbeibodysand $he piniart bttalctan td a fdcking portion@ifltlaé¢ éffer assembly

|nt d circuit c e ste 10, of .. )
T hfie Shleis By vifeiGe Pressewsat Bpalion do the firs
rent position using a first biasing neans;
engagi ng the singulated integrated circuit at an
engagenent end of the body wusing a vacuum neans;

”ﬁ%éPﬁ?"“’%%rﬁlﬁ?ﬁség@ﬁ%?@(”‘éﬁ%.OE?Ea@rﬁws?@dtOSﬁ .e{ein the

altfteacatsgémbw 6eMPrises aHuiigsoMohitTHRR SisséMbligse net hod
according to claim?29, further including the first

step of releasing the second biasing neans so as to

PR§ i L A igthb 3t iifthg 8! iR At Wt teBheuRcdniSridihg He steps
of :
resiliently biasing a body from a first position to an engagement position using
a first biasing means;

engaging the singulated integrated circuit at an engagement end of the body
using a vacuum means;
biasing the body from the engagement position to the first position with the
singulated integrated circuit attached using a second biasing means.

30. The method according to claim 29, further including the first step of
releasing the second biasing means so as to permit resilient biasing of the
body by the first biasing means.



